6 7 8 Running title: Seasonal changes in energy metabolites (34) 9 10 11
Individual males and females were placed into 5mL glass vials submerged into a water bath at a 183 constant temperature of 37 °C. Flies were scored for knockdown time (in minutes and seconds). 
Assessment of direct and cross-tolerance effects 200
Direct as well as cross-tolerance effects were assessed for each stressor, (heat or drought or 201 starvation) in D. ananassae flies of wet or dry seasons. For each stressor, different groups (three 202 replicates of thirty flies each) of acclimated flies were tested for changes in other two stress 203 related traits. Thus, for three stressors (heat or desiccation or starvation), we tested nine 204 acclimation-by-test combinations (i.e. three direct effects + six cross tolerance effects). For 8 analysis of cross-tolerance, acclimated/hardened fly groups were tested for changes 206 (increase/decrease/no effect) in the level of each stress resistance trait. Therefore, for testing 207 direct and cross tolerance due to (i) heat hardening, three groups of thirty flies of both the sexes 208 were subjected to 2 h heat stress followed by 2 h recovery period on nutrient agar medium; and 209 thereafter flies were analyzed for change in heat knockdown, desiccation or starvation 210 resistance. (ii) Desiccation acclimation was given to flies for 4 h followed by 4h recovery period; 211 and these flies were analyzed for heat knockdown, desiccation and starvation resistance. (iii) 212 Flies were exposed to 20 h for starvation acclimation followed by 15h recovery period; followed 213 by testing for changes in heat knockdown, starvation and desiccation resistance. the homogenate was centrifuged (Fresco 21, Thermo-Fisher Scientific, Pittsburgh, USA) at 230 12,000 rpm (9660 ×g) for 10 min. For trehalose estimation, aliquots (200 μl) were placed in two 231 different tubes; one was taken as a blank whereas the other was digested with trehalase at 37 °C 232 using the Megazyme trehalose assay kit (K-Treh 10/10, http:// www.megazyme.com). In this 233 assay, released D-glucose was phosphorylated by hexokinase and ATP to glucose-6-phosphate 234 and ADP, which was further coupled with glucose-6-phosphate dehydrogenase and resulted in 235 the reduction of nicotinamide adenine dinucleotide (NAD). The absorbance by NADH was 9 measured at 630 nm (UV-2450-VIS, Shimadzu Scientific Instruments, Columbia, USA). The 237 pre-existing glucose level in the sample was determined in a control reaction lacking trehalase 238 and subtracted from total glucose concentration. Table 1) while effects of treatments and sex were calculated on the basis of 287 ANOVA (supplementary tables). Seasonal differences in stress related traits were compared with 288 't'test as well as in terms of fold differences (Table 1) .
289
The data on assays for three stressors (heat, drought or starvation) were used for flies of wet or dry season (Fig 1 to 3) . For heat resistance, correlation between direct heat hardening effect and cross-tolerance effects due to desiccation acclimation was represented (with Box-whisker) for flies of two seasons as well as sexes. Further, we represented relationship 299 between heat hardening effect on starvation as well as on heat knockdown (Fig. 4) .
300
In accordance with the objectives of this study, data on sum of three energy metabolites 301 (ug mg -1 fly -1 ) in control flies were compared with heat hardened or flies acclimated to 302 desiccation and starvation; and percent changes (+ or -) were calculated to compare acclimation 303 effects across seasons and sexes (Table 2) . 1h or 2h or 3h or 4h and 5h); and  starvation acclimation (10h or 15h or 20h or 25h and 30 h 
